Background: Information seeking may increase cancer survivors' ability to make decisions and cope with the disease, but many also avoid cancer information after diagnosis. The social determinants and subsequent communication barriers that lead to avoidance have not been explored. The purpose of this study is to examine the influence of social determinants on information avoidance among cancer survivors.
However, not all of those diagnosed seek or accept information about cancer. 'Information avoiders,' defined as those who take steps to actively and purposefully avoid learning about or being exposed to information, are often found to be overwhelmed by health risks that are perceived as threatening and avoid potentially distressing information about their medical condition (Miller, 1995) . Uncertainty Management Theory (Barbour et al, 2012) conceptualizes complex information behaviors such as avoidance as a process of interacting with or refraining from engaging with information in order to increase, maintain, or reduce uncertainty about their medical condition. Furthermore, Case et al, 2005 posit that people may limit unpleasant information that may cause mental discomfort. Avoidance may also occur due to fear (Rees and Bath, 2001; Case et al, 2005) , negative views about cancer (Miles et al, 2008) , a desire to maintain hope (Barbour et al, 2012) , as a result of exposure to confusing or excessive information (Brashers et al, 2002; Barbour et al, 2012) , and due to preferences to defer information gathering and decision making to their doctor (Czaja et al, 2003) . Information avoiders may also choose whether or not to engage in health behaviors depending on how health information is presented and interpreted (Miller, 1996) .
While many studies have explained information avoidance with a strong emphasis on psychosocial factors (Miller, 1995; Rees and Bath, 2001; Case et al, 2005; Smith-McLallen et al, 2011) , few studies have focused primarily on the social determinants that may influence information avoidance. Previous research has demonstrated how information seeking, the counter-behavior to avoidance, may vary as a function of socioeconomic characteristics. Lower levels of education and income have been associated with information seeking or 'nonseeking' behavior (Ramanadhan and Viswanath 2006) . Among cancer patients who actively look for information, socioeconomic status (SES) may drive the types of information sought. For example, post-treatment survivors who have a lower SES tend to look for information related to finances and employment rather than cancer specific information per se (Galarce et al, 2011) . The Structural Influence Model (Viswanath et al, 2007) posits that health outcomes are partly determined by the influence of social determinants such as socioeconomic status on health communication behaviors. Structural antecedents such as SES influence both exposure to and ease of obtaining information, which may impact how information is accessed, accepted, processed, and used. Therefore, examining influences on avoidance as well as barriers to accessing cancer information in the context of social determinants could potentially explain disparities in outcomes among cancer patients (Viswanath et al, 2007) .
While there is some information about how social factors relate to information avoidance, more work in this area is needed. Prior studies have been limited by a lack of focus and measurement of information avoidance (as opposed to measurement of seeking and non-seeking) and its social determinants. Information avoidance and seeking are deliberate actions, in contrast to the passive nature of nonseeking. Although SES has been examined in the context of information seeking, the exact drivers that influence information avoidance may differ. Past research indicates that patterns of information seeking may not remain constant along the illness trajectory (Butow et al, 1997; Leydon et al, 2000; Rees and Bath, 2001; McCaughan and McKenna, 2007; Eheman et al, 2009) . For example, patients may avoid cancerrelated information immediately after diagnosis but engage with information after some time has passed as they start to contemplate a life with cancer (McCaughan and McKenna, 2007) . Information seeking behaviors may also vary by cancer type (Mayer et al, 2007; Nagler et al, 2010) or stage (Smith-McLallen et al, 2011) . These patterns indicate that even among information seekers, there may be other factors that influence periods of avoidance. These nuances must be understood within the continuum of seeking behavior.
Moreover, some have contended that factors such as class or gender or age are not discrete categories but interact with each other to influence health outcomes (Williams et al, 2012) . For example Blacks and Whites in the United States have comparable smoking rates though actual lung cancer death rates are higher for Black men than White men. In short, people who are at the intersection of multiple social categories such as poor and Black or less educated and male experience exposures and information differently from people who are rich and white or more educated and female. It is for this reason that an intersectional approach may yield different insights than using class or race or gender as discrete categories (Bowleg, 2012) .
Some recent work has begun to document how social determinants are related to health communication behaviors including health information seeking (Viswanath, 2005; Galarce et al, 2011) . This work clearly documented how factors such as race/ethnicity and social class may influence access to and use of information resulting in communication inequalities which in turn may result in disparities in health including cancer-related outcomes (Viswanath, 2005) . If so, we contend that information avoidance is a dimension of communication inequality and may be subject to the influence of SES and race/ethnicity. Study rationale. Examining the influence of social factors on cancer information avoidance can provide insights into the needs and practices of cancer survivors and inform the delivery of cancer-related messages when information may not be as readily accepted. Little is known about how information avoidance may be influenced by social determinants and barriers to accessing information. The purpose of this study is to examine the relationship between social factors, such as socioeconomic status and race and ethnicity, and information avoidance among a sample of cancer survivors and examine these differences using an intersectional approach.
MATERIALS AND METHODS
Study participants were recruited using a database of current and former patients at a major cancer hospital in the United States. Respondents were eligible to participate if they were diagnosed with cancer in the last 5 years (stage I, II, and III), had no evidence of tumor recurrence or metastatic disease, had no treatment (chemotherapy or radiation therapy) within the last 12 months, and spoke English or Spanish. Sampling and recruitment procedures complied with Health Insurance Portability and Accountability Act (HIPAA) standards and were approved by the Institutional Review Board of the cancer center. We oversampled minorities and poor (public insurance such as on Medicare and Medicaid).
Procedures. A random sample of 1000 survivors, stratified by race and socioeconomic status, were included in the sampling frame. Each potential participant's physician was sent an email describing the study and informing him/her of our intent to contact his/her patient. Unless requested not to do so by the physician, a copy of the survey was mailed to each survivor's home, with opportunities to respond by mail, via Internet, or over the phone. A letter detailing the project and providing staff contact information accompanied the survey. Participants indicated their consent by returning the completed survey. The packet also included a $5 gift card and an opt-out card. If the survey or opt-out card was not received after 2 weeks, a second copy of the survey was sent and we telephoned the patient to verify the receipt of the materials. The response rate for the survey was approximately 50% and the final sample was 519 respondents. The main reasons for doctor refusal was patient ineligibility (n ¼ 65) or patients being lost to follow up (n ¼ 28).
Survey instrument. The survey instrument was developed from a literature review and from results of six focus groups of 44 short and long-term cancer survivors from diverse ethnic, racial and socioeconomic backgrounds (Galarce et al, 2011 ). The open-ended nature of the focus groups allowed us to probe in greater depth the reasons cancer survivors do or do not seek information and their communication experiences in multiple settings. Based on this data, a questionnaire was developed to assess information seeking among cancer patients and survivors more systematically. We conducted cognitive testing of the questionnaire with six cancer survivors. Survey items included questions on cancer information seeking behaviors, desired information topics and sources, symptoms and functional status, barriers to information access, SES, wealth and indebtedness. Based on focus group data, an emphasis was placed on information seeking barriers from internet-based resources. Two identical questionnaires were created in English and Spanish.
Measures. Information avoidance was measured by the question 'since you were diagnosed, was there ever a time when you purposefully avoided information about cancer?' with response options of yes or no.
We also measured the following independent variables:
Socoieconomic Status. We used three variables to measure SES.
We asked respondents about their total annual household income before taxes, their level of debt (excluding home mortgage and car loans), and highest level of education, which was collapsed into categories of Less than High School, High School/Associate Degree, 4-year College Degree, Post Graduate Degree.
Cancer-related factors. Respondents were asked several characteristics about their cancer diagnosis and treatment. Respondents were asked the type of cancer and year of diagnosis, and then identified the length of illness. Health insurance status was collapsed into the following categories: Private insurance; Public (Medicare; Medicaid); or other. There were no uninsured individuals in the sample.
Barriers to obtaining cancer information. Health informationrelated factors were measured by the question 'People sometimes have a difficult time finding the information that they are looking for. Please tell us whether each of the following issues was a large problem, a small problem, or no problem at all in finding or getting the information you wanted about your cancer: difficulties in using a computer; difficulties using an on-line search tool or software; there was too much information; there was no way to tell if information was accurate; there was no way to tell if information was up-to-date; there was no way to tell if information was relevant to my situation; the available information used too many technical terms; I did not have enough access to a computer; I did not have enough access to the Internet.'
Sociodemographic factors. Respondents were asked their age, gender, race, and ethnicity.
Statistical procedures. We modeled cancer-related information avoidance in terms of intersectionality by running the models separately for each gender group. This is due to the fact that most previous studies found that women are much more likely to seek health information than are men (Rutten et al, 2006) . First, descriptive statistics and frequencies were run for all variables. Second, univariate logistic analyses were run for each predictor variable to identify factors that were associated with avoiding cancer information. Barriers to obtaining cancer information were subjected to a factor analysis. Finally, we ran multivariable logistic regression models by gender with increasing significance values, retaining potential confounders (income, education, race, age, gender), until we reached a model where all additional predictors were significant at Po0.05. We used the multiple imputation method in the process of replacing missing data. Statistical analyses were conducted by using SPSS v.17.0 (IBM SPSS Institute, Chicago, IL, USA).
RESULTS
The total number of respondents was 519 and was comprised of 73% women and 27% men (Table 1) . Among the total surveyed, 55% respondents were age 50-69 and 10% were over 70 years of age. The majority of the sample was non-Hispanic white (82%), had a college degree or above (57%), earned more than $75 000 per year (54%), and had private health insurance (76%). Approximately 29% were burdened with debt in the amount of less than $2000. In regards to cancer-related factors, participants with breast cancer composed the largest subgroup (46%), and 26% of the sample had lived with the illness for less than 2 years. Given the amount of missing data on financial items, a sensitivity analysis was conducted. There were no significant differences between those who did and did not respond to these items.
Differences between information avoiding groups and nonavoiding groups. Within the sample, 34% of respondents reported having ever avoided cancer information. Several differences were observed between information avoiding groups and non-avoiding groups (Table 2) . With respect to socio-demographic factors, compared to non-avoiders, a slightly higher proportion of women were likely to be avoiders (Po0.05). Survivors younger than 49 were more likely to avoid (Po0.001) compared to those older than 50. Avoiders had relatively higher debt (Po0.05) and lower income (Po0.1) compared to non-avoiders. There was no difference between the two groups in terms of cancer-related factors. Factor analysis: Barriers to Obtaining Cancer Information. We used factor analysis to assess the difficulties our respondents faced in obtaining cancer information (Table 3 ). The factors used to construct the information capacity index presented factor loadings, all of which were40.4 (Nunnally and Bernstein, 1994) . The first factor, named information access barriers, accounted for 44% of the total variance (Cronbach's alpha ¼ 0.932). This factor included four of the nine included variables: access to the Internet, access to a computer, use of a computer and an online search tool. A second factor, named information utilization barriers, explained 26% of the total variance (Cronbach's alpha ¼ 0.826). This factor included five of the nine included variables: capacity to judge whether the information was accurate, is up-to-date, relevant, is overwhelming, and understandable. These two factors were modeled as continuous variables.
Influential factors on health-information avoidance behaviors by gender. As shown in Tables 4 and 5 , health informationavoidant behaviors decreased as age increased. In other words, young people, both male and female, were more likely to avoid cancer information. In particular, young males clearly showed a tendency for avoiding information about cancer ( Barriers to obtaining cancer information although this finding was not significant (Table 5, Model IV: OR ¼ 0.473, . Male lung cancer patients also had a high likelihood of avoidance behavior. Length of illness and possession of health insurance, however, were not significantly related to cancer information avoidance. The probability of information-avoidance behavior increased when both men and women had difficulty using or understanding cancerrelated information. When respondents experienced difficulty in using or understanding cancer-related information, the probability of avoidance behavior was 5.515 times higher for males (Table 4 , Model IV: 95% CI: 2.077-14.643) and 1.438 times higher for females (Table 5 , Model IV: 95% CI: 1.053-1.964). These results were consistently significant after controlling for other related variables. The variance explained through the model was 51.9% for males (Nagelkerke, R 2 ¼ 0.519) and 17.8% for females (Nagelkerke, R 2 ¼ 0.178). Cancer survivors, thus, were more likely to have avoided cancerrelated information when they were young and experienced difficulty in using and understanding cancer information. At the same time, the statistical evidence showed a relationship between relatively highly educated men and high income-earning women and their information non-avoidance behavior. These separate models by gender support the argument for intersectional approach where multiple vulnerabilities may influence information seeking or avoiding behavior.
DISCUSSION
This study represents one of the first explorations of information avoidance from a social determinants perspective using an intersectional approach. Within the study, participants who were younger, female, had greater debt and lower income, and had difficulty using and understanding information were more likely to avoid information. When analyzing the results stratified by gender, the tendency for information avoidance was particularly pronounced in younger males with lower education. Male lung cancer patients also had a high likelihood of avoidance behavior. These findings may indicate that this group is more likely to avoid cancer-related information than men who have other types of cancer. However, these findings should be interpreted with caution given our small sample size. These results indicate significant associations between key social and individual factors that may influence cancer information avoidance, thus validating intersectional approach to examining information inequalities.
The findings in the current study indicate that in addition to individual factors, social determinants such as income, education, and debt may influence how survivors access, interact with, and process information. These associations have also been documented in studies on communication inequalities (Viswanath et al, 2007) . Moreover, these pathways may differ by gender, arguing for a more nuanced understanding of information avoidance behavior. The finding that cancer survivors who have difficulty using and understanding cancer information were more likely to report information avoidance is supported in previous research. Miller 1995 states that information avoiders may become overwhelmed by health risks that are perceived as threatening; this may be exacerbated by overly complex information (Viswanath, 2005) in which risks of negative outcomes are not easy to interpret.
Identifying information avoiders may be an important step in creating a tailored approach to a patient's care and to understanding each particular patient's information needs. For example, providers may need to ask whether a patient would like to discuss specific cancer topics to ensure that they don't disclose information that the patient does not want to know. Alternatively, some survivors may avoid cancer-related information outside the medical encounter but would be open to discussing aspects of their care with their provider, particularly if their provider can give them relevant information in non-technical terms. Prior work has found that short, succinct messages in nonthreatening terms may increase positive healthrelated behaviors among information avoiders (Williams-Piehota et al, 2005) . It is also critical for providers to try to identify when a patient has received 'too much' information or when their emotions may impair information processing so that conversations can be deferred to a time when the patient is able to more fully engage in care discussions. Cancer care providers must be aware that a steady stream of cancer information may not be received equally by all cancer survivors, or at all times.
Finally, although associations between debt, income, and avoidance are consistent with information non-seeking behaviors (Ramanadhan and Viswanath 2006) , the current study also provides an important contrast to the non-seeking literature. Notably, among the respondents that indicated they had avoided information, 98% indicated that they have also looked for information from any source at some point in time. This suggests that information avoidance may be a distinctly different concept from information non-seeking, which has been suggested in previous literature (Lambert et al, 2009 ). For example, Barbour et al (2012) characterize information avoidance as an active behavior that is distinct from passively not seeking information. Additionally, research has shown that non-seekers are more likely to be older (Czaja et al, 2003; Mayer et al, 2007; Eheman et al, 2009 ) and male (Czaja et al, 2003; Mayer et al, 2007) . In the current study, younger age and female gender were significant predictors for avoidance. It is plausible that cancer survivors may seek out and avoid cancer information at different points in their disease trajectory, suggesting that individuals operate with a fluid continuum of information engagement behaviors. It is also possible survivors readily seek out information related to certain topics while simultaneously avoiding information about other topics (e.g. treatment as compared to prognostic information). These findings suggest that more research is needed to fully tease out the factors that influence both information avoidance and information seeking at multiple points along the care continuum.
There are several limitations in this study. Given that our sample was predominantly female, white, from high socioeconomic groups, and drawn from one institution, the generalizability of our findings may be limited. Due to the small number of participants from minority groups, our study may not have sufficient power to detect differences among these groups. Furthermore, our avoidance dependent variable, while representing a first step to understanding this behavior, is unable to address some of the finer-tuned information about avoiding, including frequency and type of information avoided. The cross-sectional nature of this study also prevented from analyzing avoidance patterns over time or determining when in the illness experience they occurred.
CONCLUSION
This study found that social determinants and individual characteristics may play a role in understanding why cancer survivors avoid information. It also suggests that reasons for avoiding information may involve perceptions about the characteristics of the information itself, including information complexity and relevance. Understanding the impact of social-and communication-based influences on avoidance is critical for the medical encounter, as physicians and health educators must be aware of the factors that may lead patients to avoid information needed for treatment and survivorship. Future research should explore these issues in greater depth in a population with more diverse racial/ethnic and socioeconomic backgrounds to more fully capture the range of social determinants that may influence
